Standardized frailty assessments are needed for early identification and treatment. We aimed to develop a frailty scale using visual images, the Pictorial Fit-Frail Scale (PFFS), and to examine its feasibility and content validity.
INTRODUCTION
Although many adults have good health in older age, many are frail. In Canada, 24% of people aged 65+ and more than 50% of those aged 85+ are classified as frail. (1) Frailty is defined as a multiply determined state of increased vulnerability to adverse outcomes among people of the same chronological age. (2) Frail people have multiple, interacting medical and social problems, which reduce their ability to recover from physiological and psychological stressors (e.g., falls). Frailty affects the quantity and quality of life of older adults, as well as their health-care utilization and ability to function independently. (3) (4) (5) (6) (7) (8) How to achieve consensus regarding the best measure of frailty, and whether the same tools should be used across settings, are controversial topics. (9) A 2018 scoping review reported 89 different measures were used to identify frailty; at the same time, most studies of frailty in that setting used no definition at all. (10) The controversy reflects in part that most existing scales have important limitations, so that many clinicians are not persuaded of their measurement properties especially including their feasibility in routine care. Some scales (e.g., frailty phenotype, Edmonton Frail Scale) measure physical performance, such as timed walks or grip strength, in ways that are impractical for people who are severely frail. Others (e.g., frailty phenotype, FRAIL scale) identify only a small number of symptoms, overlooking important information from patients and caregivers. Many scales (e.g., Tilburg and Groningen Frailty Indicators) ask patients to verbally report their problems and limitations, which is not feasible for people with communication issues, including dementia, or people with limited health literacy or language barriers. Visual scales provide an alternative to the language-based tools and have been widely used in the medical field, especially for the assessment of pain levels. (11) Finally, most scales evaluate only the patient's or clinician's perspective. A patient's perspective can be at odds with that of their caregiver and/or health professional; a well-documented issue when it comes to rating quality of life (12) (13) (14) and care. (15) Therefore, ideally all perspectives should be considered in order to empower older patients to actively participate in their own care. Furthermore, due to the limited availability of specialist physicians in geriatric medicine (16) (304 in Canada in 2018 (17) ), there is a need for a frailty assessment tool that does not require geriatric training in its administration.
In response to these challenges, our group undertook the development of a frailty scale based on visual images: the Pictorial Fit-Frail Scale (PFFS). The aim was to develop a tool that would be simple to use, easy to administer, and sensitive to cultural differences in a way that is generalizable across countries and education levels (i.e., health literacy). We also aimed to examine the feasibility and the face and content validity of the tool as part of the development process.
METHODS
A multidisciplinary group, led by the Geriatric Medicine Research Unit team at Dalhousie University, was assembled to create a visual scale to measure frailty. The team comprised researchers, physicians, a social worker, an occupational therapist, knowledge translation specialists, a paramedic, administrators, and a graphic designer. Development of the scale was a four-phase iterative process whereby the scale was continually adjusted, based on expert and stakeholder feedback.
Phase 1
The initial phase was focused on: (i) selecting domains commonly used within frailty and comprehensive geriatric assessments to render visually; (ii) describing commonly recognized abilities/impairments within each domain to identify distinct potential levels; and (ii) choosing a visual language (ranging from abstract to representational) that would convey meaning as clearly and universally as possible. The anticipated result of the first phase was the creation of 3-7 images that represented progressive levels of impairment for each candidate domain.
Phase 2
The second phase was designed to test whether the images were interpreted by others as depicting the intended impairments in the selected domains, to examine face and content validity, and to create a first draft of the scale. We conducted interviews with 15 health-care professionals, 6 patients of specialized geriatric services, and 4 caregivers, as well as 11 participants from the general public (Appendix A). Participants were recruited through e-mail and geriatric medicine clinics, and approached in public areas (e.g., library), and asked to complete three tasks. Task 2.1 was designed to determine whether a hierarchy of impairment was empirically evident for the images within each domain. Images for a single domain were placed in random order on a table and participants were asked to organize the images in a straight line starting with the image that depicted no or least impairment and ending with the image that depicted the most impairment ( Figure 1 ). This task was repeated for each domain. Task 2.2 was designed to determine whether people could readily associate their own health status, or that of someone else, with the images from each domain. Participants aged 65+ were asked to choose a picture from each domain that most closely matched their usual state and to explain their choice. Healthcare professionals and those aged under 65 years were asked to think of someone aged 65+ whose health they knew well and answer accordingly. Participants were invited to share what they thought other images represented. For Task 2.3, participants were asked open-ended questions about their level of understanding of the images. To examine content validity, health-care professionals were asked if the scale would be FIGURE 1. Phase 2: Mobility images given to participants in random order who ranked them from no or least impairment to worsening impairment helpful in their practice with regard to frailty assessment, whether the scale adequately captured frailty, and whether they believed that any domains or levels were missing. We also asked for any additional feedback that was not captured in the previous tasks.
Phase 3
The goal of the third phase was to receive feedback on the first draft of the PFFS and produce a final prototype. We recruited 204 participants through hospital clinics and academic/research conferences and meetings. We also sent out online surveys to paramedics from the North West Ambulance Service in the United Kingdom (n = 162). The scale was continually adjusted based on feedback, with 21 patients and caregivers receiving the final prototype of the scale.
Health-care professionals were asked to complete 5 tasks: 3. (Table A1) Patients and caregivers were asked to complete all tasks (except task 3.3) for either themselves or based on the health of the person they were caring for. Research assistants recorded completion time for patients and caregivers.
Phase 4
The goal of the fourth phase was to test the generalizability of the tool by translating the final prototype of the scale into Malay, the official language of Malaysia. The aim was to investigate whether the tool could be clearly understood when piloted in a sample of patients, caregivers, and health-care professionals of varying skill sets including doctors, nurses, and health-care assistants (medical attendants with secondary school qualifications and basic clinical training). The translation process included forward and backward translations by two bilingual translators, from the original English version to Malay; a Malay version of the PFFS was formed upon expert reviewers' consensus. During translation, discrepancies were discussed and resolved after critical consideration of the semantic, conceptual, and experiential equivalence of each domain of the PFFS in the Malaysian setting. A consensus resulting in the PFFS Malay version was reached after assessing for translation accuracy, comprehensibility of the instructions, and cultural relevance.
Professionals from four public primary health-care clinics in Peninsular Malaysia and Borneo tested the tool. Patients who had come with their caregivers for routine clinical care were invited to participate. Patient participants were asked to fill out the PFFS themselves, and their caregivers were asked to fill out the PFFS based on the health of the patient. A group of health-care professionals were given a case scenario to complete the PFFS. Using a survey, all participants rated their understanding of the instructions and images. The level of assistance required by the participants was determined by the researcher and categorized into "no assistance" (able to complete the scale independently), "minimal assistance" (required some clarification), and "significant assistance" (researcher had to administer the scale).
The development protocol was reviewed and approved by the Nova Scotia Health Authority Research Ethics Board. Phase 4 of the study was approved by the National Medical Research Registry and the Ethics and Research Committee of the National Institutes of Health Malaysia. All participants provided written informed consent.
PFFS Scoring
Both raw and standardized PFFS scores were calculated. Raw PFFS scores were calculated by summing the scores for each domain; the level representing least or no impairment (level one) for each domain was scored 0, the next level as 1, etc; the final summed score could theoretically range from 0 (no frailty; very fit) to 43 (severely frail) for the final prototype.
A standardized Frailty Index (FI) (18) was constructed by dividing the raw PFFS score by the maximum possible score for that version of the scale. Higher scores indicated increased frailty. Raw and FI scores were not calculated when more than 20% of the levels were missing.
RESULTS

Phase 1
After reviewing frailty scales and the current evidence about frailty and comprehensive geriatric assessment in clinical settings, and drawing on the expertise of team members, 11 domains that captured the multidimensionality of frailty were identified for visual conceptualization. These were: mobility, function, cognition, social support, affect, medication, continence, vision, hearing, balance, and aggression. The group drafted descriptions of levels of ability/impairment within each domain that represented progressively worsening health. Prior to developing the images, the graphic designer presented various visual language options to the group ranging from abstract (icons) to representational (real life). The group selected four visual languages to consider (Figure 2) . The graphic designer developed examples of the visual languages, using two of the nine domains (function and social). Following further discussion, the group decided on a visual language that was between abstract and representational which did not identify gender or race (Figure 2, B) . Using the selected visual language, the graphic designer developed images for each level of the 11 domains.
Phase 2
In the second phase of development, 36 people participated. In Task 2.1, the most common rankings of the images for each domain were used to define the level order. Order agreement ranged from 36.1% for cognition to 96.7% for medication and affect (Table 1) . Based on the order agreement and feedback on the images and domains from Tasks 2.2 and 2.3, we made several changes. The majority of domains were subject to minimal or minor changes (9/11; 82%). These changes involved removing one to two levels or making slight alterations to images, without changing general content. Major changes were made to two of the domains: balance and cognition. Multiple levels were removed/added for balance, and a new set of images were designed for cognition. Overall feedback from health-care professionals supported the face validity of the scale as it was considered to capture frailty. Several health-care professionals suggested the inclusion of some additional frailty indicators to enhance content validity. Based on this feedback, we added three new domains to the PFFS: weight-loss, pain, and daytime tiredness. These revisions resulted in the first complete draft of the PFFS which included 14 domains.
Phase 3
A total of 339 health-care professionals, patients, and caregivers completed the PFFS, based either on their own health or the health of someone they knew well (Task 3.1). Of the 399, PFFS scores were not calculated for 12 participants due to missing data.
The mean PFFS score (n=327) was 13.6 (SD=8.4) and mean FI was 0.29 (SD=0.18). The time to complete the scale (Task 3.1) was recorded for 107 participants (Figure 3 ). Mean completion time (minutes:seconds) for all participants was 3:31 (SD=2:09). Completion time was significantly longer for patients (n=16) (M=6:03, SD=3:28) than for caregivers (n=8) (M=3:59, SD=1:18, p<.05) and health-care professionals/ general public (n=83) (M=2:59, SD=1:26, p<.001).
Frailty scores (Task 3.2) increased significantly with increasing age (p<.001), poorer overall health status ratings (p<.001), and poorer comparative health status ratings (p<.001) (Figure 4 ). Scores did not significantly differ as a function of sex.
A total of 197 health-care professionals completed the PFFS based on a medical case study (Task 3.3). PFFS scores could not be calculated for two individuals due to missing data. Agreement in case study scoring between health-care professionals (n=195) was high; for all domains, at least 85% of participants scored the same, plus or minus one level (Table 2 ). A total of 146 patients, caregivers, health-care professionals, and the general public rated their understanding of the PFFS domains (Task 3.4). All domains were rated as "understood well" by the majority of participants (range of 64% for 'Function' to 94% for 'Vision' and 'Weight Loss') ( Table 3) .
Participants completed a questionnaire providing overall feedback about the PFFS (n=319; Task 3.5). Percentage agreement with positive statements regarding appearance, feasibility, and usefulness ranged from 66% (feasible if completed by patients) to 95% (image size appropriate) ( Table 4) . Participants also provided verbal feedback on their overall impressions of the PFFS and its usefulness/feasibility in practice. The scale was continually adjusted based on feedback during this phase, with 21 patients and caregivers receiving the final prototype of the scale.
During this phase, changes were minimal or minor for all but one domain (13/14; 93%), chiefly with images being changed slightly for clarity and a level removed in five domains (Mobility, Medication, Mood, Function, and Balance). Major changes were made to the images used for Hearing.
Verbal feedback on the scale by health-care professionals was generally positive. For example, a health-care professional stated: "I think this scale would be helpful as it would be a quick gathering of useful information that could tell us a lot about a patient at [their] current state but also could give us as care workers an indication of [their] future and if other multidisciplinary teams need to be involved to give the patient continued support."
The final prototype of the PFFS was developed by a graphic designer ( Figure A1 ).
Phase 4
The preliminary testing of the PFFS Malay version consisted of 95 participants, including 20 patients, 20 caregivers, 16 health-care assistants, 17 nurses, and 22 medical officers from four public primary health-care clinics in Peninsular ** p<.001 * p<.05 ns=not significant. Malaysia and Borneo. All participants were multiethnic, with 52.4% Malays, 21.9% Indigenous people, 15.9% Chinese, and 9.8% Indians.
More than two-thirds of the respondents (67.4%), mostly doctors, nurses, and caregivers, completed the scale independently. The remaining one-third of respondents, who required assistance (27.9% minimal assistance; 4.7% significant assistance), were mostly patients and health-care assistants. The feasibility survey filled out by all participants showed that 81% of the respondents thought that the images were easy to understand (Table 4) .
Agreement between patients and their caregivers was high, with over 67% of participants scoring the same, plus or minus 1. Score agreement between health-care professionals, who filled out the case study, was also high for all domains, with over 89.7% of participants scoring the same, plus or minus 1, except for social connections where 75.9% of participants scored the same plus or minus 1 ( Table 2) . 
DISCUSSION
In response to the need for improved standardized frailty assessments for early frailty identification and treatment, and patient-directed and patient-centred care, our group developed a frailty scale using visual images: the Pictorial Fit-Frail Scale (PFFS). Development of the scale followed a four-phase process, in which the scale was iteratively revised, based on feedback at each phase. This scale is simple to use, easy to administer, and demonstrates good content validity.
Testing of the scale in Malaysia also showed that the PFFS is generalizable to at least one other country. The PFFS can capture many perspectives, as it can be used for self-assessment by patients, as well as assessments completed by caregivers and health-care professionals. The PFFS bridges the utility of a short visual frailty scale, such as the Clinical Frailty Scale, and a frailty assessment based on a comprehensive geriatric assessment by allowing for the patient perspective to be recorded. It can also be completed by multiple health-care professionals with varied educational and clinical training working in different health-care settings. This is particularly useful given the lack of geriatric medicine specialists both in Canada and internationally. (16, 19) Limitations of this study include that the scale was only tested in three countries (Canada, UK, and Malaysia) and in three settings (primary care, geriatric medicine, and paramedicine). Even so, patients and caregivers were consulted in the development of the scale, and participants across various levels of frailty were included. During development, we only tested the scale's feasibility and content validity. We are currently testing further the feasibility of the PFFS and other psychometric properties (e.g., inter-rater and test/retest reliability, and construct and predictive validity) across clinical settings in Canada and Malaysia. In the current study we did not assess levels of health literacy. Future testing of the PFSS should investigate whether this scale may be better at assessing frailty in patients with inadequate health literacy using validated measures. Using visual images may reduce the accuracy of the assessment as the interpretation of the visual images and the answers are subjective. Even so, the PFFS allows self-assessment by people with communication and language barriers, as noted by a health-care professional who commented that the PFFS "will give (literally) a picture of the patient's overall feelings towards [their] health and well-being".
The ability of the health-care system to cope with the influx of frail older people is challenged by the lack of people (especially physicians and nurses) specifically trained in multidimensional assessment and management; without important changes being made, it seems inevitable that care provided to older adults will suffer. (2, 3) It is vital that frailty is identified and treated early; this can be achieved through more routine and better recognition. The PFFS could assist with this. It could be used as a stand-alone tool to assist with care decision-making, but it can also be used for case finding and followed up by additional assessments. In this study, we propose scoring one point for every additional level of the PFFS for a total score 0-43; however, future testing will determine at what score of the PFFS various frailty levels can be operationalized. Currently, the 0.1, 0.2, 0.3, and 0.45 (20, 21) cut points to capture vulnerability, and mild, moderate, and severe frailty correspond to 4, 9, 13, and 19 on the raw PFFS score.
One of the reasons for undertaking this project was to empower older patients to actively participate in their care by giving them a practical tool to communicate their function or impairment to their health-care professional on a broad number of domains. As part of our future larger multisetting study, we plan to examine whether implementing PFFS assessments in clinical settings will improve shared decision-making, as well as patients' and caregivers' experience and satisfaction with the care they receive. We anticipate that the PFFS will support patient-and family-centred care. 2 The font size was appropriate.
TABLE A1
3 The pictures were easy to understand. 4 The picture size was appropriate.
